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Introduction
Recently, fiscal policy has made a comeback as a viable tool for macroeconomic stabilisation, particularly in countries whose monetary policy instruments are constrained due to, for example, the zero lower bound or fixed exchange rate arrangements. Some recent studies have shown that, in order to gauge the efficacy of fiscal policy, one must take into account the exchange rate regime in place and the state of public finances (Ilzetzki et al., 2012 , Corsetti et al., 2012 , and Auerbach and Gorodnichenko, 2012 . In contrast to conventional wisdom, we show that, in the presence of sovereign risk, fiscal multipliers are larger under flexible than fixed exchange rate regimes.
In the absence of sovereign risk, the traditional Mundell-Fleming model predicts that government spending multipliers are larger under fixed exchange rates than under floating arrangements. Specifically, a government spending shock increases aggregate demand, which drives up the real interest rate. Under a floating exchange rate regime, the nominal exchange rate then appreciates which depresses exports. Under an exchange rate peg, the central bank prevents changes in the exchange rate, which allows for a larger fiscal multiplier. These results have recently been confirmed by basic New Keynesian models featuring forward-looking households (see e.g. Monacelli, 2008, and Corsetti et al., 2011) .
These models, however, are founded on the assumption that public finances are sound and that the government is solvent in the long run. To assess the implications of weak public finances, we augment an otherwise basic New Keynesian model for a small open economy by introducing non-neutral government debt. We assume government debt to be non-neutral in two ways. First, the government is able to default on its outstanding liabilities. Based on the default mechanism suggested by Schabert and van Wijnbergen (2011) , uncertainty about full repayment of public debt enters the model through an exogenous "fiscal limit". When total outstanding debt exceeds this fiscal limit, a sovereign is no longer willing to pay and default ensues. Although the fiscal limit is unknown ex ante, it has a known distribution upon which default beliefs are based and investment decisions made. Second, the model allows for sovereign risk to spill over to private credit conditions. As in Corsetti et al. (2013) , such asset market imperfections reflect heightened funding strains in the private sector induced by fiscal stress. We model this "sovereign risk channel" as a risk premium on private external debt which is monotonically increasing in the loss from sovereign default incurred by foreign holders of government bonds. 1 The inclusion of sovereign risk alters the traditional Keynesian fiscal transmission mechanism in the following ways. When public debt is in the vicinity of the fiscal limit, a government spending shock raises default expectations. Consequently, foreign investors reduce their holdings of government bonds, triggering a depreciation of the nominal exchange rate. The exchange rate depreciation, in turn, raises exports and supports output. Furthermore, the rise in sovereign risk tightens private borrowing conditions, which crowds out household consumption. The net effect of the government spending shock on output is positive under a floating exchange rate regime, in particular when foreign demand for domestic goods is highly elastic and the economy is more open to trade. Under a fixed exchange rate regime, the central bank does not allow the nominal exchange rate to depreciate and only the crowding-out effects of fiscal policy remain. The net effect on output then depends on the strength of the sovereign risk channel and can even be negative. Thus, in the presence of sovereign risk, we obtain larger output responses under flexible exchange rates than under fixed exchange rates, which contrasts the Mundell-Fleming conclusions. This is the main result of the paper.
We test these results empirically following the two-step methodology suggested by Corsetti et al. (2012) . In the first step, we regress a simple fiscal rule and proxy exogenous changes in fiscal policy by the residuals obtained from these regressions. In the second step, we estimate the effects of government spending shocks by using the residuals as explanatory variables. For a number of OECD countries, we find that the effects of government spending shocks on output are larger under fixed exchange rates in the absence of sovereign risk. When conditioning on weak public finances, however, we find that the reverse holds: the effects of government spending on output are larger under flexible than under fixed exchange rates. In line with our theoretical predictions, these results seem to be driven by the exchange rate, which appreciates without sovereign risk, yet depreciates in the presence of sovereign risk.
Our results suggest the possibility of so called non-Keynesian effects of fiscal policy. We find that a transient reduction in government spending can bring about a positive output response. Particularly, an improvement in the fiscal balance allows for a reduction in the risk premium on household loans and hence an increase in private consumption. The stronger is the sovereign risk channel, the more likely it is that the fiscal consolidation will be expansionary. Furthermore, the fall in the probability of sovereign default raises foreign demand for domestic bonds which, under a float, causes an appreciation of the exchange rate and a reduction in output. Under fixed exchange rates, however, the fiscal contraction and the associated reduction in sovereign risk do not result into an exchange rate appreciation and so the positive effects on private demand dominate, at least in the short run. In the long run, prices adjust upwards, which causes a decline in demand and off-sets the initial positive effects of the fiscal contraction. Hence, we find expansionary fiscal contractions to be feasible, yet only under fixed exchange rates and only in the short run.
The remainder of this paper is structured as follows. In the following section, we present empirical evidence that fiscal multipliers can be larger under flexible than fixed exchange rates in the presence of sovereign risk. In Section 3, we describe the model and its calibration. Results are presented and discussed in Section 4 and the implications of our results for the potential expansionary effects of fiscal consolidations are examined in Section 5. Finally, Section 6 concludes.
An empirical assessment
Recently, a number of empirical contributions has studied the influence of the economic environment on the effects of fiscal shocks on output, its main components and other policy-relevant variables (see, among others, Ilzetzki et al., 2012 , Corsetti et al., 2012 , and Auerbach and Gorodnichenko, 2012 . Corsetti et al. (2012) , for example, estimate the effects of a government spending shock on output under different monetary regimes. The authors report larger fiscal multipliers under fixed exchange rates than under flexible exchange rates, as one would expect based on the traditional Mundell-Fleming paradigm. In addition, the study considers the implications of weak public finances for the efficacy of fiscal policy and empirical estimates suggest that conditioning on high values of public debt (relative to output) reduces the effects of government spending on output.
However, the authors do not investigate whether the effects of the exchange rate regime on the efficacy of fiscal policy are different in countries with weak public finances. Recent episodes of sovereign risk suggest that conditioning the effects of fiscal policy on the monetary regime and the state of public finances simultaneously, rather than separately as in Corsetti et al. (2012) , might be necessary. De Grauwe (2012), for example, compares substantial increases in government debt in the UK and Spain and finds that the economic consequences of these events have been very different across the two countries. In the UK, the rise in public debt was met by a depreciation of the nominal exchange rate, which supported exports and thus facilitated economic growth; in Spain, however, no such depreciation was able to take place and the rise in government debt was associated with a decline in output growth. Experiences from other OECD countries during 2007-11 tell a similar story: in countries with flexible exchange rates that faced sovereign risk (as measured by an increase in the sovereign credit default swap rate of at least 100 basis points), the nominal and real exchange rate depreciated (16% and 7%, respectively, on average compared to the OECD-mean) and, consequently, exports and output rose (5% and 2%, respectively). On the other hand, in countries with fixed exchange rates, the real exchange rate barely changed during episodes of sovereign risk (1% on average), while exports and output fell (both by 2%).
As changes in sovereign default risk affect the exchange rate, exports and output, what then are the effects of a fiscal expansion in times of fiscal strain? Also, how do these effects depend on the exchange rate regime? In this section, we address these questions through an empirical assessment. In particular, we extend the analysis of Corsetti et al. (2012) by estimating the effects of government spending shocks conditional on both the monetary regime and the state of public finances.
We follow the two-step methodology suggested by Corsetti et al. (2012) . In the first step, a relatively simple, country-specific government spending rule is estimated in order to identify the exogenous fiscal policy changes. Specifically, we estimate the following regression for each country i:
where GOVT it denotes the log of government consumption per capita at t, OUTPUT it the log of gross domestic product (GDP) per capita, CLI it−1 the composite leading indicator, DEBT it the debt-to-GDP ratio at the beginning of the period, RISK it is a dummy variable which indicates whether the corresponding country is facing sovereign risk, and REGIME it is a dummy indicating the monetary regime. The variable INNOVATIONS it is the estimation residual and serves as a proxy for the exogenous government spending shock. As in Corsetti et al. (2012) , we use the implicit exchange rate regime classification as developed by Ilzetzki et al. (2010) to distinguish between monetary regimes ("flex" or "fixed"), while sovereign risk is assumed to be present whenever the debt-to-GDP ratio is larger than 100% and/or the budget deficit exceeds 6% of GDP in the previous year.
In the second step, we split the sample based on whether or not the country was facing sovereign risk. Then, for each sub-sample, we perform a fixed-effects panel regression on a number of macroeconomic variables using the (country-specific) residuals as explanatory variables. Specifically, for VAR it being the variable of interest, we estimate:
where INNOVATIONS it are the residuals obtained from the first step. In Equation (2), the coefficient β 2s measures the unconditional fiscal multiplier of a government spending shock s periods ago, whereas β 2s + β 3s is the fiscal multiplier conditional on the regime classification. Following Corsetti et al. (2012) , we set k = 3. Data is from the OECD and the IMF. 2 Using the estimated coefficients, we simulate the impulse responses of output and the real exchange rate upon a shock to government spending of 1% of output; the results are shown in Figure 1 . The figures in the left column show the responses conditional on the exchange rate regime for the countries that did not face sovereign risk. This serves as a benchmark case. In line with the findings of Corsetti et al. (2012) , the impact response of output is higher under fixed exchange rates than under flexible exchange rates. 3 We then deviate from Corsetti et al.'s analysis by estimating the responses upon a government spending shock conditional on the monetary regime for only the countries facing sovereign risk. The results are shown in the right column of Figure 1 . For the countries that were facing sovereign risk, we see that the output response is now higher under flexible exchange rates than under fixed rates, contrasting traditional Keynesian wisdom. Splitting the sample of countries according to their state of public finances therefore seems to be non-trivial when examining the efficacy of fiscal policy across monetary regimes. The results also show that the rise in government consumption in the presence of sovereign risk is accompanied by a significant depreciation (i.e. increase) of the real exchange rate in the 'flex' countries, whereas the real exchange rate depreciates only marginally in the 'fixed' countries. These contrasting exchange rate dynamics may explain the differences between output responses across monetary regimes.
The possible mechanism underlying the empirical findings, i.e. that fiscal multipliers under fiscal stress are higher under flexible than fixed exchange rates due to a depreciation (rather than an appreciation) of the exchange rate, is explained in Notes: "Output" denotes the log of GDP per capita; "Real exchange rate" denotes the change in the real exchange rate; a positive (negative) change in the real exchange rate refers to a depreciation (appreciation).
the remainder of the paper using a modified version of the New Keynesian model. We shall explain the building blocks of this model in the following section.
A New Keynesian model with sovereign risk
Our model extends the New Keynesian small open economy model of Galí and Monacelli (2008) by introducing risky government debt and allowing for spillovers from sovereign default risk to private credit conditions. The model contains a continuum of small countries that interact on international goods and asset markets. We focus on one country, named "Home", whose small size implies the domestic economy does not exert a significant influence on the economies of the other countries, which we lump together under the heading "Foreign". Variables corresponding to Foreign are denoted by an asterisk superscript. In what follows, we shall describe the Home environment and index Home and Foreign variables by H and F , respectively, where needed.
The public sector
The public sector consists of a fiscal authority ("government") and a monetary authority ("central bank"), who act independently from each other. The government consumes an amount G t , levies lump-sum taxes, T t , and issues one-period sovereign bonds, B t , on which it pays a gross interest rate, R t . The central bank sets the policy rate through the sale and purchase of government securities. A key feature of the model is the government's ability to default on its debt obligations. A number of recent contributions have examined the implications of sovereign default risk for inflation and output volatility and the efficacy of monetary policy, e.g. Davig et al. (2010) , and for the relationship between the debt-to-output ratio and interest rates, e.g. Bi (2012) . In these studies, sovereign risk arises due to the presence of a so-called "fiscal limit", i.e. an upper bound to the level of government debt that is economically or politically feasible; beyond the fiscal limit, the government defaults. 4 In the present model, we follow a similar approach. However, unlike in the aforementioned studies, which focus on the interaction between the economy and the fiscal limit and in which the limit is modelled endogenously, we assume the fiscal limit is determined exogenously. Particularly, since the focus of the paper is on the effects of government spending shocks on the economy in the presence of sovereign risk, regardless of how the economy evolves towards its fiscal limit, we require only the presence of such a limit.
To this end, we closely follow the sovereign default mechanism suggested by Schabert and van Wijnbergen (2011) who assume the fiscal limit reflects the maximum amount of outstanding real liabilities, say b, the government is willing to service. 5 As in Schabert and van Wijnbergen, b follows an exogenous process (driven, for example, by unobservable political sentiments) and is unknown ex ante to all agents. Upon maturity of each government bonds contract, the fiscal limit is drawn from a known distribution. If the current real debt burden exceeds the fiscal limit, the government fully defaults; otherwise, debt is fully repaid. Specifically, the sovereign's default scheme is defined as:
where ∆ t is the ex post default indicator, b t ≡ B t /P t is the real value of government debt, with P t the consumer price index (CPI), and π t ≡ P t /P t−1 the gross rate of inflation, such that (R t−1 /π t ) b t−1 is the real value of total outstanding public liabilities. As agents know that the default decision is governed by (3) and since they are familiar with the distribution of the fiscal limit, they determine the ex ante probability of a sovereign default occurring at date t, denoted by δ t ∈ [0, 1), based on the probability that (R t−1 /π t ) b t−1 exceeds the politically infeasible level b when debt repayment is due, i.e.
where E t is the expectations operator conditional on the information available at t, h b is the probability density function of the fiscal limit and H 
The fiscal limit is given by b, whereas δt ∈ [0, 1) denotes the default probability. Further, (Rt−1/πt) bt−1 are total real outstanding public liabilities and δ t the derivative of δt with respect to
associated distribution function. Following Schabert and van Wijnbergen (2011) , we define the default elasticity, denoted by Φ, as the product of the true default elasticity with respect to the real value of total debt evaluated at the steady state, δ (R/π) b/δ, and the ratio δ/ (1 − δ). The parameter Φ indicates how much the default probability increases, and thus the effective return on government bonds decreases, for a given increase in the real debt burden. If Φ = 0, the bonds rate does not respond to changes in the debt level and thus sovereign risk is absent (even if δ > 0). Figure 2 plots h b and highlights δ t as the probability thatb is drawn from the shaded area. Government spending follows an exogenous AR(1) process, i.e.
where G is the level of steady-state government consumption, ρ g ∈ [0, 1] the autocorrelation coefficient of government spending and ε g t ∼ N (0, σ g ) a random i.i.d. government spending shock. For any given level of public expenditures, the government decides on the optimal allocation between consumption of domestically produced goods, G Ht , and imported goods, G F t , using a standard CES aggregator. The corresponding demand schedules and the consumer price index are derived in Appendix A.1 and depend on the elasticity of substitution between domestic and foreign goods, η > 0, and the degree of home bias in government consumption, 1−α, where α ∈ [0, 1) measures the degree of country openness.
The government follows a relatively standard fiscal rule, given by:
where the steady-state tax rate, T , is chosen to ensure a positive value for real debt in steady state, b, and where the parameter φ b is set sufficiently large to prevent debt developments from being explosive. The government's perceived budget constraint then reads:
The central bank conducts monetary policy, assumed to be fully credible, by setting the nominal policy rate, R t − 1, which equals the interest rate on government bonds, through open market operations. 6 Under a monetary regime of flexible exchange rates, the central bank follows a simple Taylor-type rule (Taylor, 1993) , relating the policy rate to changes in expected inflation:
where ρ r ∈ [0, 1] measures the degree of interest rate smoothing, φ π is set sufficiently large to rule out price level indeterminacy and R is the steady-state gross policy rate chosen such that stability of steady-state inflation, π, is guaranteed. Under a regime of fixed exchange rates, we assume the central bank commits to keep the nominal exchange rate, e t , constant, i.e.
e t = e, for all t,
through appropriate adjustments in the policy rate so as to satisfy the UIP condition (see below). The assumption that the central bank controls the interest rate on government bonds implies that investors are unable to negotiate upon the rate of return and demand a risk premium as compensation for sovereign risk; they must therefore respond to changes in sovereign risk by adjusting their holdings of bonds, rather than adjusting the bonds price. We will revisit this assumption later on.
Households
Our infinitely lived, representative household consumes Home and Foreign goods, C Ht and C F t , respectively, is employed in the domestic economy and participates in international asset markets. It chooses the level of total consumption, C t , and the amount of labour supply, N t , in order to maximise expected lifetime utility, i.e.
where β ∈ (0, 1) is the household's discount factor, σ > 0 is the inverse of the intertemporal elasticity of substitution and ϕ > 0 is the inverse of the Frisch elasticity of labour supply. The household's consumption allocation is governed by a similar CES function that aggregates public consumption; the demand schedules for C Ht and C F t are derived in Appendix A.1. Furthermore, the household receives labour income, W t N t with W t the nominal wage rate, and profits from intermediate goods
] is a firm-specific index, and pays lump-sum taxes, T t , to the government. Finally, the household can borrow an amount F * t from Foreign lenders and invest in domestic sovereign bonds, B Ht . The household must pay the world interest rate, R * t − 1, times a risk premium, Ξ * t , on its external debt, whereas government bonds earn the domestic interest rate, R t − 1, conditional on the probability of sovereign default.
Another key feature of the model is that we allow for sovereign default risk to affect private borrowing conditions. Intuitively, an increase in sovereign risk might deteriorate the balance sheets of financial institutions who hold significant amounts of domestic government bonds, which raises the borrowing costs of these financial institutions and subsequently that of their clients (i.e. households and firms). 7 Also, strained public finances may induce the government to significantly increase taxes, appropriate private property or even trigger a currency crisis; any such circumstances would make it more difficult for private borrowers to meet their liabilities, prompting lenders to demand a higher risk premium on private debt. 8 Corsetti et al. (2013) model such credit market frictions in a New Keynesian model for a closed economy, in which loan origination costs create a spread between household lending and deposit rates. In their model, the authors consider a link between public and private sector borrowing conditions by assuming that the loan origination costs depend on the sovereign bonds spread. According to the authors, this link, or "sovereign risk channel", "captures the adverse effect of looming sovereign default risk on private-sector financial intermediation" (Corsetti et al., 2013, p. 105) .
We take a similar approach as in Corsetti et al. (2013) , yet rather than modelling explicitly a financial sector featuring credit frictions, we simply assume that the private risk premium is determined by a function which is monotonically increasing in the loss incurred by Foreign investors due to sovereign default, i.e. δ t b F t , where b F t ≡ B F t /P t is the real value of government bonds held by Foreign. In particular, the sovereign risk channel is captured by the following reduced form expression:
where f *
The coefficient χ 1 > 0 measures the elasticity of the risk premium with respect to f * t /Y , whereas χ 2 captures the strength of the pass-through between public and private credit risk. The sign restriction on χ 1 is required for stability of the foreign asset position in a small open economy model with incomplete asset markets (see Schmitt-Grohé and Uribe, 2003, for details). The coefficient χ 2 has no sign restrictions and allows us to isolate the effects of the sovereign risk channel. If χ 2 = 0, the loss from sovereign default does not translate into higher private borrowing spreads and the private risk premium depends solely on outstanding private liabilities, i.e. Ξ * t = Ξ * f t . However, if χ 2 > 0, an increase in the loss from sovereign default reduces household creditworthiness and hence raises the risk premium through an increase in Ξ * b t . We will refer to the change in private credit conditions that originates from a change in sovereign risk as "sovereign risk pass-through".
The household's (perceived) budget constraint is given by:
Subject to (11) and an appropriate transversality condition and taking prices, taxes, firm profits, the wage rate, the sovereign default probability, the risk premium and initial asset holdings, F * −1 and B H−1 , as given, the household maximises (9), which leads to the following first-order conditions:
Equation (12) describes the household's optimal intratemporal decision, relating the marginal rate of substitution between consumption and leisure to the real wage rate, w t ≡ W t /P t . Equations (13) and (14) determine the household's optimal level of external debt and holdings of domestic government bonds, respectively, by relating expected consumption growth to the (effective) real rate of return corresponding to the two assets. Foreign households can invest in Home government bonds, B F t , and loans to Home households, F * t . Assuming similar preferences as those of Home households, i.e. η * = η, β * = β and σ * = σ, the optimal intertemporal allocation is determined by the following two Euler conditions:
where π * t ≡ P * t /P * t−1 is gross Foreign CPI inflation. Assuming constant Foreign consumption and inflation, the no-arbitrage condition that arises from the possibility to invest in both public and private debt is obtained by combining equations (15) and (16), i.e.:
Equation (17) is a variant of the UIP condition and implies that the effective rate of return on the domestic government bond and the Foreign discount bond must be the same.
Firms
The production sector consists of two types of firms: final goods firms, operating in perfectly competitive markets, and intermediate goods firms, operating in monopolistically competitive markets. Final goods firms combine intermediate goods to produce the final good, Y t , using a standard CES production function with > 1 the constant elasticity of substitution between intermediate goods. Minimisation of the costs of assembling Y t , subject to the production technology, results in the optimal demand schedule for goods produced by intermediate goods firm i, Y t (i), and the aggregate domestic price level, P Ht , i.e.:
Intermediate goods firms, on the other hand, use the following linear, constant returns to scale production technology with only labour as an input factor in the production process:
Optimal labour demand satisfies
where mc t (i) denotes real marginal costs. Nominal rigidities are introduced in the prices of intermediate goods by assuming staggered price setting (Calvo, 1983) . Specifically, in every period, a randomly selected portion of intermediate goods firms, 1 − θ, is able to adjust prices in response to demand and supply shocks, while the remaining share, θ ∈ [0, 1), is unable to adjust and keeps prices unchanged. Hence, the parameter θ, which is independent of the time elapsed since the previous price setting, is a measure of price rigidity and the average duration of a 'price contract' is
Firms that are able to adjust prices do so with the aim of maximising current and expected future profits, discounted by the household's stochastic discount factor, Q t,t+k ≡ β k (1 − δ t+k )
/π t+k (see [14] ), and subject to (18) and (20), while taking the wage rate and the probability of non-price adjustment as given. The resulting optimal re-set price, P Ht , is then a mark-up M ≡ / ( − 1) over current and expected real marginal costs, i.e.:
Note that, under flexible prices, θ → 0 and P Ht = P Ht for all t, such that (22) reduces to mc t = 1/M.
Market clearing
In equilibrium, all markets clear and the balance of payments holds. To facilitate the discussion, we first define international prices. The real (effective) exchange rate is defined as q t ≡ e t P * t /P t . Since Home is a small country, its weight in Foreign's CPI is negligible and so P * F t = P * t . Furthermore, we assume that the 'law of one price' holds, such that P Ht = e t P * Ht and P F t = e t P * F t . Bonds market clearing implies:
To clear the bonds market, an additional condition is required that reflects how domestic bond holders behave vis-à-vis foreign bond holders. We choose B Ht = B H to reflect the fact that foreign bond holders are typically more responsive to shocks to the domestic economy than their domestic counterparts (due to, for instance, exchange rate risk and the inability to perfectly insure against such macroeconomic risks).
Goods market clearing implies Y t = C Ht + G Ht + C * Ht . After substituting in the demand schedules, derived in Appendix A.1, one obtains:
As derived in Appendix A.2, the expression for Home's exports, X t , is given by:
Labour market clearing implies N t =´1 0 N t (i)di. Substituting in the intermediary goods firm's production technology, Y t (i) = N t (i), and the final good firm's optimal demand schedule, Y t (i) = (P Ht /P t ) − Y t , we can write:
where
is a measure of price dispersion whose equilibrium variations around a perfect foresight steady state are of second order, i.e. Z t ≈ 1 (see Galí and Monacelli, 2005) .
Finally, the balance of payments condition follows from consolidating the government's and household's budget constraints, (6) and (11), respectively, substituting for aggregate firm profits, P t Ψ t = P Ht Y t − W t N t , and the labour market clearing condition (26):
Equation (27) indicates that national savings must equal net capital outflow.
Steady state and equilibrium
Given constant private consumption in steady state, i.e. C t = C, Equation (14) implies that the steady-state gross real interest rate, R/π, is determined by 1/ [β (1 − δ)]. Furthermore, (13) implies R * /π * = 1/ (βΞ * ). Also, in the steady-state equilibrium, θ = 0 and P * Ht = P Ht , such that w t = w = 1/M by (21) and (22). Finally, we assume that Foreign and Home prices are the same in steady state, such that e = q = 1.
Equilibrium is then given by a sequence of
t+k , π t+k , π Ht+k , q t+k , e t+k , R t+k , Ξ * t+k , δ t+k and T t+k satisfying the household's first-order conditions, (12), (13) and (14), and budget constraint (11), the UIP condition (17), the private risk premium condition (10), the price indices, (19) and (33), the intermediary goods firm's pricing decision (22), the public's budget constraint (6), the default scheme (3), the policy rules, (5) and (7) or (8), an exogenous sequence for government spending, (4), and the market clearing conditions, (23), (24), (26) and (27), given sequences for C * t+k , R * t+k and π * t+k , for all k.
Calibration
We calibrate the model based on a quarterly frequency. For those parameters whose iterations have no qualitative effects on our results, i.e. σ, ϕ, β, η and θ, we follow the settings that are most commonly found in the literature (see Table  1 ). In what follows, we elaborate on the calibration of those parameters that can be expected to influence our main results and the equilibrium properties of the linearised model. As explained in Section 2, we suspect sovereign risk to (positively) affect exports through changes in the exchange rate. The parameters relevant for the strength of this "exchange rate effect" are η * , which measures Foreign's elasticity of substitution between Home and Foreign goods, and α, which determines country openness. As a benchmark, we set η * = η = 1 and choose α = 0.3. We shall, however, experiment with alternative values for η * and α to test for the robustness of our results and to better understand the fiscal transmission mechanism.
The steady-state parameters are either based on data from OECD countries or determined implicitly by the equilibrium conditions given in Section 3.5. The steady-state share of government consumption in total output is set to G/Y = 0.2, while the ratio of government debt and output in steady state is set to b/ (4Y ) = 0.6 (on an annual basis). We assume that 50% of all government debt is held by Foreign investors, i.e. b F /b = 0.5, which corresponds to the share of public debt held by non-residents in advanced economies (see Andritzky, 2012) ; thus, b F / (4Y ) = 0.3. Based on long-term data on total household loans, and assuming that the share of private debt held by foreign investors equals b F /b, we calculate private external debt as a share of output as f * / (4Y ) = 0.3. Then, using the balance of payments condition, (27), total household consumption as a share of output is calculated as C/Y = 0.8. Since Home is relatively small, we set the share of Home goods in Foreign consumption at α * = 0.01. Total Foreign consumption as a share of Home output can then be calculated using the goods market clearing condition, (24), as C * /Y = 30, from which it follows that the export-to-output ratio is X/Y = 0.3. Further, the steady-state tax-to-output ratio, which is implied by the government's budget constraint, (6), is calculated as T /Y = 0.2. Degree of sovereign risk pass-through 0.13
Regarding the policy parameters, we set the Taylor rule parameter equal to the customary value of φ π = 1.5 (such that the central bank obeys the Taylor-principle) and the interest rate smoothing parameter to ρ r = 0.7. The feedback between taxes and real government debt is set to φ b = 0.15, roughly in line with estimates of Ballabriga and Martinez-Mongay (2010) for Euro area countries and ensuring that the debt level remains bounded (see Bohn, 1998) , while the autocorrelation coefficient of government consumption is set to ρ g = 0.9, as e.g. in Galí et al. (2007) .
The central parameters in our model are those governing sovereign risk, δ and Φ, and capital market imperfections, χ 1 and χ 2 . We assume the Home economy faces an annual government bonds spread of 1%, which corresponds to a sovereign credit rating of BB at S&P and Fitch and Ba at Moody's (see Table 3 .1 in IMF, 2010) and implies a steady-state probability of sovereign default of δ = 0.0025. The default elasticity, Φ, measures the response of the default probability to changes in the outstanding stock of real gross public debt. We rely on estimates reported by Cottarelli and Jaramillo (2012) , who examine the effects of gross debt on sovereign credit default swap spreads for a number of advanced economies in 2011. Based on their estimation of δ = 0.01, we set Φ = 0.03. Since estimates on δ differ somewhat across studies (see e.g. Ardagna et al., 2007, and Laubach, 2009 ), we experiment with alternative values for Φ to check for robustness. Further, following Bouakez and Eyquem (2012) , who rely on estimates of Lane and Milesi-Ferretti (2002) , we set the elasticity of the private risk premium with respect to changes in household net external debt to χ 1 = 0.0017. Finally, we assume that 15% of an increase in the default probability is transmitted to the risk premium on household loans (for empirical estimates of the degree of sovereign risk pass-through, see Albertazzi et al., 2012, and Zoli, 2013, among others) . Using Equation (10), this implies χ 2 = 0.13. However, as in the case of the default elasticity parameter, we check for robustness of our results by varying the degree of sovereign risk pass-through.
The effects of government spending shocks
In this section, we discuss the economic effects of a government spending shock (of 1% of output) based on the impulse response functions generated by the loglinearised version of the model. 9 We start by discussing the benchmark case without sovereign risk in order to reconcile our results with conventional Keynesian predictions and recent studies on the effects of fiscal policy (e.g. Corsetti et al., 2011, and Coenen et al., 2012) . We then proceed by discussing how the results change when we allow for sovereign risk (Section 4.2) and spillovers from public to private borrowing costs (Section 4.3).
Benchmark case: no sovereign risk
The responses of output, the real exchange rate, exports and consumption are shown in Figure 3 , whereas the responses of the nominal exchange rate, the nominal interest rate, the effective real rate of return on government bonds and the 9 The full log-linearised version of the model is derived in Appendix B and is given by equations (39), (40) and (42) -(54). Throughout, we have assumed that Foreign consumption and inflation and the Foreign nominal interest rate remain constant, i.e. C * t = C * , π * t = π * and R * t = R * for all t.
private risk premium are shown by Figure 4 . 10 We start by focussing on the first column of both figures, which shows the effects of a government spending shock in the absence of sovereign risk. We find that an exogenous increase in government spending has a positive effect on output under both flexible and fixed exchange rates, yet the output response is (somewhat) larger under fixed exchange rates. Driving these results are the responses of the (nominal and real) exchange rate, exports and household consumption. Particularly, the rise in government spending raises CPI inflation, which, under flexible exchange rates, induces the central bank to raise the nominal interest rate by the implied Taylor rule. The higher interest rate leads to a fall (i.e. appreciation) of both the nominal and real exchange rate, which reduces exports and dampens the increase in output (note that the nominal exchange rate depreciates after two quarters, due to a gradual lowering of the nominal interest rate by the central bank). Furthermore, since households expect an increase in (future) taxes and aim to smooth changes in future net income, private consumption falls below steady state. The net effect of government spending on output is positive, however, since the rise in public demand dominates the fall in private demand. Under fixed exchange rates, the rise in CPI inflation is followed by a more gradual appreciation of the real exchange rate, whereas, by construction, the nominal exchange rate remains constant at steady state. The crowding-out effects on exports following the fiscal expansion are thus reduced and the response of output to the fiscal shock is stronger under fixed than under flexible exchange rates.
The output responses under the benchmark case are in line with conventional Keynesian wisdom. Also, the predicted larger size of the fiscal multiplier in economies with fixed exchange rates has recently been reconfirmed empirically by Ilzetzki et al. (2012) and Corsetti et al. (2012) . Note, however, that the differences in output responses across monetary regimes are much smaller than predicted by the traditional Mundell-Fleming model, yet correspond to the theoretical results shown in Corsetti et al. (2011) and empirical findings reported by Born et al. (2013) . Also, the consumption responses shown in Figure 3 are not always in line with empirical evidence, which typically shows household consumption responds positively upon a positive government spending shock, rather than negatively. This inconsistency is a feature often found in basic New Keynesian models and has provoked many to find methods in order to better match theory with empirics. 11 In this paper, we do not apply such methods to the model, as we are mainly interested in how sovereign risk affects the (relative size of the) fiscal multiplier, which, as shall be explained in further detail below, depends largely on the response of the exchange rate and to a lesser extent on the response of household consumption.
We now turn to the case where the economy is facing sovereign risk.
Introducing sovereign risk
In the presence of sovereign risk, the dynamics following a positive government spending shock differ markedly from the benchmark case (see the middle column of Figures 3 and 4) . Most notably, an increase in government spending raises output under both monetary regimes, yet the rise in output is larger under a flexible than under a fixed exchange rate regime, which stands in contrast to conventional Keynesian wisdom. This result is driven by a depreciation of the real exchange rate and the consequent rise in exports under flexible exchange rates, versus an appreciation of the real exchange rate and fall in exports under fixed exchange rates. In this section, we focus on the factors driving these results, in particular on the responses of the real exchange rate and exports.
We start by discussing the effects of sovereign risk on the exchange rate. When public debt is near the fiscal limit, a fiscal expansion worsens the state of public finances and generates sovereign default beliefs, i.e. E t δ t+1 rises. The effective real rate of return on government bonds, (1 − E t δ t+1 ) (R t /E t π t+1 ), then falls, causing foreign investors to reduce their holdings of bonds. Under a floating exchange rate regime, an immediate depreciation of the exchange rate must follow to maintain equilibrium in the balance of payments. Figures 3 and 4 show that, compared to the benchmark case without sovereign risk, the nominal exchange rate now depreciates on impact, causing the real exchange rate to depreciate as well. Under fixed exchange rates, the central bank is forced to offset the rise in sovereign risk, and keep the return on government bonds fixed, so as to satisfy the UIP condition. As shown by Figure 4 , the nominal interest rate therefore rises, such that the response of the effective real rate of return on government bonds is the same as in the benchmark case. Thus, a fiscal expansion leads to a depreciation of the real exchange rate under a float and to an appreciation under a peg. Note that the nominal interest rate rises by more under flexible than under fixed exchange rates, since the central bank cannot respond to inflation under the latter regime. Yet, despite the higher nominal interest rate, the effective real rate of return still falls under the floating exchange rate regime due to the rise in sovereign risk (which has not been offset by monetary policy).
The response of the real exchange rate to a government spending shock can be shown using the UIP condition, iterated forward and log-linearised:
where variables with a hat express the percentage deviation of that variable from its steady-state level. The net effect of a transitory increase in government spending on the real exchange rate,q t , depends on the responses of the real interest rate,
R t+j −π t+1+j , and the change in sovereign risk, E t ∞ j=0b t+j , which together comprise the effective real rate of return. 12 The former is determined by the aggressiveness with which the central bank responds to inflation, φ π , while the latter is determined by the default elasticity with respect to outstanding government liabilities, Φ. A higher real interest rate raises the return on bonds and causes an appreciation of the exchange rate; conversely, a rise in sovereign risk reduces the return on bonds and causes an exchange rate depreciation. Under flexible exchange rates, the immediate response ofq t is positive, provided Φ is sufficiently large relative to φ π . Under fixed exchange rates, the term ΦE t ∞ j=0b t+j drops out 12 Note that lims→∞ Etqt+s = 0 for transitory shocks and that the private risk premium, Et ∞ j=0Ξ * t+j , is not affected directly by a rise in government debt, since, for now, we have assumed χ2 = 0. Also, as shown by Figure 4 , the risk premium hardly changes following the government spending shock.
of Equation (28) and, due to the rise in CPI inflation at t, the response ofq t is unambiguously negative. In fact, under fixed exchange rates (and absent sovereign risk pass-through), the responses of the endogenous variables are identical to the benchmark case, as sovereign risk can be eliminated from the model's dynamic equations and therefore has no effect on the economy. 13 The response of the real exchange rate following the government spending shock determines the differences in output responses across the two monetary regimes. The depreciation of the real exchange rate under flexible exchange rates leads to an increase in exports and output. Under fixed exchange rates, however, the central bank completely off-sets the effects of sovereign risk, such that, as in the benchmark case, exports fall following the fiscal expansion. We refer to this effect as the "exchange rate effect".
We now turn to the response of exports. The depreciation of the real exchange rate under a float makes Home goods cheaper, as compared to Foreign goods, and thus exports rise. Indeed, the log-linearised version of Equation (25) shows that changes in exports from steady state,X t , equal changes inq t , times a constant:
Since η * > 0 and α ∈ [0, 1), exports are increasing inq t . Recall that the parameter η * determines the responsiveness of Foreign demand for Home goods to changes in the (relative) price of Home goods. As the real exchange rate depreciates, Foreign demand for Home goods rises, and more so for a higher value of η * , thereby leading to higher exports. Further, the parameter α determines the openness of the economy; if α is large, such that the economy is more open to foreign trade, the production sector benefits more from a depreciation of the real exchange rate. One would therefore expect the exchange rate effect to be stronger for larger values of η * and α. To see whether this is the case, we plot the difference in output responses between the flexible and fixed exchange rate regime as a function of η * and α. The results, presented in Figure 5 , show that indeed the difference in output responses is increasing in both parameters. The strength of the exchange rate effect further depends on the degree of sovereign risk, which is determined by Φ: for higher values of Φ, a government spending shock exerts a stronger effect on the real exchange rate and, subsequently, on exports and output, yet only under flexible exchange rates. In Figure 8 in the Appendix, we vary Φ, while keeping the other parameters fixed at their benchmark values, and find that the difference in the output response upon a government spending shock between the flexible and fixed exchange rate regimes increases for larger values of Φ.
Whereas, as in the benchmark case, consumption is fully crowded out by the fiscal expansion under fixed exchange rates, it rises upon impact under flexible exchange rates. This is due to the the rise in sovereign risk and subsequent fall in the effective real rate of return on bonds, which according to the household's firstorder condition, (14), induces households to reduce their holdings of government Table 1 ).
bonds and raise consumption. The effects of sovereign risk on consumption are therefore positive and increasing in the intertemporal elasticity of substitution (yet die out quickly as the central bank raises the policy rate to curtail inflation). In the following sub-section, we consider the case where sovereign risk has a negative effect on household consumption through its effect on the private risk premium.
Implications of sovereign risk pass-through
The main results from the previous sub-section carry over to the case in which the risk premium on household loans depends on sovereign risk: government spending raises output, yet the output response is higher under flexible than under fixed exchange rates; see the right column of Figure 3 . As the figure shows, the real exchange rate now depreciates under both monetary regimes, yet the depreciation is stronger under the floating regime, resulting in a higher increase in exports than under the fixed exchange rate regime. The exchange rate effect, described previously, is therefore still present. However, the presence of sovereign risk pass-through has implications for both the response of the real exchange rate and private consumption, which we shall discuss next. As before, when public debt is near its fiscal limit, a fiscal expansion raises E t δ t+1 , which leads Foreign investors to reduce their holdings of government bonds and causes the real exchange rate to depreciate. If the economy experiences sovereign risk pass-through, a rise in the sovereign default probability also raises tensions in the private credit market. Therefore, as E t δ t+1 rises, Foreign investors demand a higher return on household loans and, according to Equation (10), the private risk premium rises. As shown in the right column of Figure 4 , the risk premium rises under both monetary regimes following the fiscal expansion. By Equation (28), the rise in the risk premium further raises the nominal exchange rate, causing the real exchange rate to depreciate by more (and exports to rise by more) than in the previous case without sovereign risk pass-through. The real exchange rate now also depreciates under the fixed exchange rate regime, which, given that the nominal exchange rate remains constant, indicates a fall in inflation; we will come back to this point later.
The response of consumption upon the rise in government spending is now negative under both monetary regimes, owing to the presence of the sovereign risk channel explained in Section 3.2. The consumption response can be explained by the log-linearised version of the household's Euler equation for private debt, (13), iterated forward:
For transitory shocks, the limits in (30) equal zero. The change in household consumption,Ĉ t , then depends on changes in inflation, E t ∞ j=0π t+1+j , and the risk premium, E t ∞ j=0Ξ * t+j , which both tend to reduce consumption, and changes in the nominal exchange rate,ê t , which raise consumption. As the risk premium rises, following the increase in sovereign risk, households respond by borrowing less and reducing consumption. As shown in Figure 3 , the net effect of the government spending shock onĈ t is negative under both flexible and fixed exchange rates. In fact, household consumption is crowded out by more than in the case where sovereign risk pass-through was assumed absent. We refer to this effect as the "sovereign risk pass-through effect". Note, however, that the reduction in consumption is less pronounced under flexible than fixed exchange rates due to the rise inê t ; also, the adverse effects on consumption are weakened by the fall in the effective real rate of return on government debt, which, as discussed in Section 4.2, tends to raise consumption. 14 Under our benchmark calibration, we find that the output response following the fiscal expansion is positive under both monetary regimes, despite the crowdingout effects on consumption induced by the increase in sovereign risk. Under flexible exchange rates, the output response is increasing Φ, suggesting the exchange rate effect dominates the sovereign risk pass-through effect (see Figure 9 in the Appendix). Under fixed exchange rates, the exchange rate effect is eliminated due to intervention by the central bank. Therefore, the effects of the government spending shock on output depend on the rise in public demand versus the fall in private demand. In any case, we find that the output response is lower under fixed than under flexible exchange rates, again going against conventional wisdom. Also, as shown by Figure 10 in the Appendix, when the spillover effects from public to private borrowing costs are very high, e.g. χ 2 = 0.33, and household consumption is crowded out to a large extent, the impact response of output under fixed exchange rates is even negative.
Note that, even though the instantaneous response of output can be negative under fixed exchange rates, the responses are positive in the medium and long run, as shown in the right column of Figure 10 . The assumed rigidity in intermediate goods prices underlie these dynamics and can be explained as follows. The increase in government spending, and the associated rise in sovereign risk, has a positive effect on the risk premium on household loans and hence reduces private consumption. Under flexible exchange rates, the fall in domestic demand is offset by an increase in foreign demand, owing to the exchange rate effect, and output rises; in the medium-to long run, output gradually returns to steady state as firms are able to adjust their prices upwards. Under fixed exchange rates, however, the nominal exchange rate does not respond to changes in sovereign risk and thus there are no direct offsetting effects from foreign demand. Without a depreciation of the nominal exchange rate, and without the ability of sticky price firms to adjust their prices, the reduction in consumption is translated into a fall in output. Flexible price firms, on the other hand, respond to the fall in consumption by lowering their prices, which reduces CPI inflation and leads to a depreciation of the real exchange rate. As time goes by, more firms are able to set their prices lower, stimulating aggregate demand and raising output.
Recall that, in our current set-up, the central bank controls the interest rate on government bonds and investors are unable to respond to changes in sovereign risk by adjusting the bonds price; instead, they must respond by changing their demand for bonds. 15 If it were possible to partially insure against sovereign default risk (e.g. through renegotiation of the bonds price), the change in foreign demand for government debt due to sovereign risk, and the associated responses of the real exchange rate and exports, would be mitigated. However, the real exchange rate would still respond to changes in the quality of private debt, even when holders of government debt are completely insured against the risk of sovereign default. This is because of the assumed link between public and private credit conditions, against which foreign lenders cannot perfectly insure. Therefore, an increase in sovereign risk would still lead to an exchange rate depreciation and a rise in output under a floating exchange rate regime, whereas the effects on output would be predominately negative under a fixed exchange rate regime. In Appendix C, we illustrate this result, and thereby also demonstrate the robustness of our results, by considering the case in which holders of government bonds are completely insured against changes in sovereign risk, while still allowing for the presence of a sovereign risk channel.
The figures displayed in the right column of Figure 3 correspond to the empirical findings reported in Section 2: countries experiencing high fiscal strain, and without access to an exchange rate mechanism to absorb changes in sovereign risk, will find it increasingly difficult to stabilise the economy through fiscal policy. Furthermore, our model shows that the extent to which sovereign risk affects private sector interest rates matters for the effectiveness of fiscal policy.
Application: expansionary fiscal contractions
Can fiscal contractions be expansionary? This question, originally raised by Giavazzi and Pagano (1990) , has prompted a large literature and political debate. 16 In their paper, Giavazzi and Pagano make an excellent account of an increase in private consumption that occurred during substantive fiscal contractions in Denmark and Ireland during the 1980s. Such potential 'non-Keynesian' effects of fiscal policy can be explained by the so-called "credibility channel": a credible fiscal retrenchment reduces default expectations, which lowers the risk premium on government bonds and the real interest rate and boosts private spending.
Using the model presented in Section 3, we assess this 'expansionary fiscal consolidation hypothesis' by simulating the response of output upon a reduction in government spending. According to the hypothesis, the strength of the credibility channel depends (amongst other things) on the relationship between the level of government debt and the real interest rate, which is one of the main features of our model. We therefore examine the effects of a fiscal contraction for different values of Φ and χ 2 . In particular, we ask: how much fiscal strain (captured by Φ) and sovereign risk pass-through (captured by χ 2 ) is required in order for a fiscal consolidation to be expansionary? Also, what is the role of the monetary regime?
The top-left quadrant of Figure 6 suggests that, under flexible exchange rates, a reduction in government consumption leads to output losses for any degree of fiscal strain and feedback between public and private credit risk. In fact, the larger are Φ and χ 2 , the stronger is the output loss upon a fiscal contraction. This result follows from our discussion in Section 4.2, in which we showed that the real exchange rate is positively correlated with the amount of sovereign risk. As the fiscal contraction reduces the stock of debt, sovereign risk falls such that Foreign investors are induced to increase their holdings of Home assets. Reallocation of Foreign's asset portfolio puts downward pressure on the real exchange rate, i.e. the real exchange rate appreciates, which in turn has a negative effect on output; the larger is the default elasticity with respect to public debt, the stronger is the response of Foreign investors to an improvement of the fiscal balance and the greater is the pressure on the exchange rate and aggregate production.
Under fixed exchange rates, however, a fiscal consolidation can generate positive output responses, at least for high degrees of fiscal strain and sovereign risk pass-through. Again, the reduction in the public debt level restores confidence in financial markets and raises demand for government bonds by foreign investors. However, unlike under flexible exchange rates, the rise in foreign demand for government debt does not lead to an appreciation of the exchange rate. Hence, the response of output following the fiscal consolidation is driven by the response of household consumption. The latter rises upon a fall in public spending due to a reduction in the risk premium on household loans. Therefore, if the pass-through from sovereign risk to the private risk premium is large enough, i.e. if χ 2 is sufficiently high, then the net effect on output following a fiscal consolidation can become positive (see top-right quadrant of Figure 6 ).
The fiscal consolidation hypothesis rests on the assumption of forward-looking behaviour of agents. For instance, fiscal consolidation admits a positive response of private consumption if households expect a reduction in taxes and/or an increase in government transfers in the future. As shown by Coenen et al. (2008) , a fiscal retrenchment that leads to a reduction in outstanding government debt and lower total interest rate payments can raise the possibility of a drop in the level of distortionary taxes, which increases investment and output in the long run. These positive effects become more pronounced when allowing for a relationship between the level of government debt and the equilibrium real interest rate. Since the top row in Figure 6 shows the impact responses of output upon a fall in government consumption, and might conceal potential positive long-run effects of the fiscal consolidation, we also simulate the cumulative responses divided by the number of periods under consideration, i.e. 20 periods (or 5 years), which we refer to as the 'average (output) response'. Again, we perform the simulations for different degrees of fiscal strain and sovereign risk pass-through. The results are shown in the bottom row of Figure 6 . Under flexible exchange rates, the average effects on output are again dictated to a large extent by the sovereign default elasticity and its interaction with the real exchange rate. Higher measures of Φ result in greater output losses for a given reduction in government spending (see bottom-left quadrant of Figure 6 ). Under fixed exchange rates, we observe that the average output response to a government spending cut is also negative for all combinations of Φ and χ 2 . This result follows from our discussion in Section 4.3. For a high degree of sovereign risk pass-through and fiscal strain, the impact response of output can be positive under fixed exchange rates, due to the reduction in the risk premium on household loans and the associated increase in private spending. Due to price stickiness, firms respond by raising production, which allows for an increase in output. In the medium-to long run, however, prices become more flexible and firms raise their prices in order to benefit from the increase in private demand; the higher price level causes spending to fall and pushes output downwards, completely offsetting the initial positive effect on output (see bottom-right quadrant of Figure 6 ).
To summarise, it is possible for a fiscal consolidation to generate a positive output response, yet only in the presence of considerable fiscal strain and sovereign risk pass-through. In addition, a fiscal contraction is only favourable in terms of output gains under fixed exchange rates and only in the short run.
Our findings correspond with those reported by Perotti (2012) , who re-examined four classic case studies on fiscal consolidation: two (Denmark and Ireland) under fixed exchange rates and two (Finland and Sweden) under flexible exchange rates. In line with the predictions of our model, the fiscal consolidation in Denmark resulted in a reduction of long-term real interest rates and an expansion in domestic demand, primarily driven by an increase in private consumption. The other consolidation episodes were also associated with expansions, yet were mainly driven by a substantial depreciation of the exchange rate (due to abandonment of an exchange rate peg just in advance of the fiscal consolidation in the case of Finland and Sweden) and the consequent growth in exports.
Conclusion
Recent sovereign debt crises in a number of advanced economies have highlighted the importance of public debt sustainability for fiscal stabilisation policy. In this paper, we have examined the implications of sovereign risk for fiscal policy effectiveness under different monetary regimes. Specifically, we have shown, both empirically and theoretically, that in the presence of sovereign risk, a government spending shock can generate higher output responses under flexible than under fixed exchange rates, which stands in contrast to both the traditional MundellFleming paradigm and conventional New Keynesian wisdom.
Intuitively, an increase in the probability of sovereign default, following a rise in government spending, leads to a fall in foreign demand for domestic assets. The consequent nominal exchange rate depreciation under a float supports aggregate output through an increase in exports, especially when the elasticity of substitution between foreign and domestic goods and the degree of country openness are large. Under fixed exchange rates, however, the favourable relative price change is eliminated through central bank intervention. Hence, the crowding-out effects of the fiscal expansion dominate and the output response is lower than under flexible exchange rates.
Our model and empirical exercise formalise the discussion in De Grauwe (2012), in which it is argued that a rise in sovereign default beliefs can have 'positive externalities' provided sovereign debt is largely denominated in domestic currency and the exchange rate is allowed to act as a natural adjustment mechanism. Countries experiencing fiscal strain and whose external debt is denominated in foreign currency, however, face a higher probability of falling into unstable equilibria, characterised by explosive debt developments. Our results are therefore particularly relevant for countries that are struggling with weak pubilc finances, while contemplating to anchor their exchange rate or adopt a common currency.
Finally, we have shown that it is possible for a fiscal consolidation to generate a positive output response, yet only in the presence of considerable fiscal strain and sovereign risk pass-through. In addition, a fiscal contraction is favourable in terms of output gains only under fixed exchange rates and only in the short run; in the long run, fiscal consolidations are contractionary, irrespective of the exchange rate regime. Whether these results can be confirmed empirically is a venue we leave for future work.
A Equilibrium conditions
In this section, we briefly present the equilibrium conditions that were omitted from the main text for the sake of exposition.
A.1 Optimal demand schedules and price indices Government consumption
The CES aggregator governing government consumption, G t , consists of consumption on domestically produced goods, G Ht , and imported goods, G F t , i.e.:
where α ∈ [0, 1) measures the weight of imported goods in total public consumption, such that 1 − α measures the degree of home bias, and η > 0 is the constant elasticity of substitution between domestic and foreign goods. The government allocates its consumption between G Ht and G F t by maximising (31) subject to the constraint P t G t ≥ P Ht G Ht + P F t G F t , where P Ht and P F t are the aggregate domestic price levels of Home and Foreign, respectively (denominated in Home currency). This results in the following optimal demand schedules,
and CPI equation,
Household consumption
Total household consumption, C t , is a composite index determined by consumption on domestically produced goods, C Ht , and imported goods, C F t , defined by:
Similarly, Foreign demand for Foreign goods, C * F t , and Home goods, C * Ht , is given by:
where α * ≤ α is a measure of Foreign's degree of openness with respect to Home, reflecting the relatively small size of Home, η * > 0 measures Foreign's import demand elasticity, P * Ht is the aggregate domestic price level of Home, P * F t is the aggregate domestic price level of Foreign, P * t is Foreign's aggregate CPI index and C * t is Foreign aggregate consumption.
Firm demand and price setting
The final goods firm combines intermediate goods to produce the final good, Y t , using a standard CES production function, (20) and aims to maximise current and expected future profits, subject to (18) and (20), while taking the nominal wage rate and the probability of non-price adjustment in the future as given:
where P Ht is the optimal re-set price 17 , Q t,t+k ≡ β k (1 − δ t+k )
/π t+k is the stochastic discount factor for nominal pay-offs in period t + k (see [14] ) and Y t,t+k (i) is the amount of output produced by firm i who last re-set its price in period t. The optimal re-set price that follows is a mark-up M ≡ / ( − 1) over current and expected real marginal costs, given by (22).
A.2 Exports
The expression for Home exports, (25), is derived as follows. First, rewrite the CPI equation, (33), using the law of one price, P F t = e t P * F t = e t P * t and the definition of the real exchange rate, q t = e t P * t /P t :
Then, divide by P t and solve for P Ht /P t :
17 Note that the optimal re-set price is not firm-specific due to symmetry among firms.
Finally, to obtain the equation for Home exports, X t ≡ C * Ht , rewrite the Foreign demand schedule for Home goods, (36), by substituting P Ht /P t :
B Log-linearisation
Here, we derive the log-linearised equilibrium conditions. Define variables with a hat as the percentage deviation of that variable from its steady-state level and variables without a t subscript as the steady-state level of the corresponding variable, e.g.x t ≡ (x t − x)/x, for any variable x t . Throughout, we assume that Foreign consumption and inflation and the Foreign nominal interest rate remain constant, i.e. C * t = C * , π * t = π * and R * t = R * for all t. We start by deriving the pricing conditions. Log-linearisation of the CPI equation, (33), the real exchange rate and the law of one price gives:
where we used that q = 1. Given the small size of the domestic economy, P * F t = P * t and we can combine these three equations into:
withα ≡ α/ (1 − α). Taking first differences then yields an expression which links domestic inflation to changes in the real exchange rate:
π t =π Ht +α (q t −q t−1 ) .
An expression for the nominal exchange rate is obtained by taking first differences in the log-linearised expression of the real exchange rate equation:
e t =ê t−1 +q t −q t−1 +π t .
Next, we derive the New Keynesian Philips curve. The aggregate price level, P Ht , consists of prices from firms that are able to set a new price, i.e.P Ht , and those who cannot, i.e. P Ht (i) = P Ht−1 (i). We can therefore rewrite Equation (19) as Then, log-linearisation yields:
π Ht = (1 − θ) P Ht −P Ht−1 ,
whereπ Ht ≡P Ht −P Ht−1 . The intermediary firm's optimal re-set price, given by (22), can be written as:
After log-linearisation, while considering that in the flexible price equilibrium mc = 1/M, one obtains:
(θβ) k P Ht+k +mc t+k .
SubtractingP Ht−1 from both sides and taking out the terms for k = 0, we havê
(θβ) k P Ht+k −P Ht−1 +mc t+k
kπ Ht+k = (1 − θβ)mc t +π Ht + θβE t P Ht+1 −P Ht . Now, using (41), we derive the New Keynesian Phillips curve: θ 1 − θ π Ht = (1 − θβ)mc t + β θ 1 − θ E tπHt+1 , π Ht = (1 − θ) (1 − θβ) θm c t + βE tπHt+1 .
Finally, using the log-linearised version of the optimal labour demand condition, (21), and Equation (38), we can rewrite further to obtain:
π Ht = λ ŵ t +P t −P Ht + βE tπHt+1 = λ (ŵ t +αq t ) + βE tπHt+1 ,
where λ ≡ (1 − θ) (1 − θβ) /θ. The log-linearised versions of the equilibrium conditions, (14), (6), (27), (10) and (17), follow once we have log-linearised 1 − δ t , with δ t = H R t−1 πt b t−1 , which is:
(1 − δ t ) − (1 − δ) 1 − δ ≈ −δ Table 1 .
However, as explained in Section 4.3, our results would still hold, even if government bond holders were completely insured against sovereign risk. This is because of the presence of the sovereign risk channel, which establishes a link between public and private credit risk. Since foreign lenders cannot perfectly control for changes in the riskiness of private borrowers induced by sovereign risk, an increase in the sovereign default probability would still put upward pressure on the exchange rate, at least under floating exchange rates. An increase in government spending would therefore generate qualitatively the same results as shown in Section 4.3.
In this section, we illustrate this result, and thereby also demonstrate the robustness of our previous results, by considering the case in which holders of government bonds are completely insured against changes in sovereign risk, while still allowing for the presence of a sovereign risk channel. In particular, we assume that the central bank sets the risk-free rate, R f t , rather than the bonds rate, whereas the bonds rate is determined in equilibrium by the following condition:
According to (55), a change in the sovereign default probability must be offset by a change in the bonds rate; thus, bond holders are completely insured against sovereign risk. We also change the monetary policy rule, given by (7), as follows:
and add the log-linearised version of (55) to the model. The output responses following a government spending shock generated by the new model are shown by Figure 7 . The figures are all generated under the assumption of δ = 0.0025 and Φ = 0.03; therefore, sovereign risk is present in all cases. If there is no pass-through from public to private credit risk, i.e. χ 2 = 0, the output responses are higher under fixed exchange rates than under flexible exchange rates, despite the presence of sovereign risk. This result arises, because investors can perfectly insure themselves against changes in sovereign risk: without a response of foreign bond holders to a change in sovereign risk, the exchange rate effect is no longer present and the effects of an increase in government spending are in line with traditional Keynesian theory. However, when we allow for sovereign risk pass-through and set χ 2 = 0.13, we re-obtain the result from Section 4.3 and find that the output response is higher under flexible than fixed exchange rates. In addition, when setting χ 2 higher, e.g. χ 2 = 0.33, the output response rises under the floating regime, yet becomes negative under fixed exchange rates, which is also in line with our previous results. 
D Robustness checks

